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Abstract 



PROBLEM TO BE SOLVED: To vary musical sound into various modes according to rotary operation of 
a turntable (rotary manipulator). 

SOLUTION: This musical sound control device reproduces scratch pattern data or scratch waveform 
data stored in storage parts 214, 218 according to rotary operation of a turntable 12a, and also controls 
to vary the pitch and volume of the musical sound signals generated on the basis of both data according 
to rotational speed of the turntable 12a. Moreover, it also controls to vary the pitch of the musical sound 
signals generated on the basis of reading speed of accompaniment pattern data and the read 
accompaniment data, according to the rotational speed of the turntable 12a. Further, it can also control 
to increase or decrease the number of musical sound signal patterns generated by the accompaniment 
pattern data according to the direction of rotation of the turntable 12a. 
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[ m*m i ] mmmt ztiz ^mmt* t , 

* 7*— * ^ ft 6 v < ^ - > — ^ £ IS It L tz y < * — > f 5 
AMESES K 5 — ^ O^ttl Ljg«& wtfr 

»*Sa5*^#oaW«:IE3E't-5ri:3**^rilBftKE 
^^b*ii^ftS*J^a<o^^— v^-^t 



Six, 

t teSft 5 #4r-t*i-e»t»£ * its tztbomgc 
if^fflDf-^ &E« UfcftiDT*— ^E«*«i: , 
l»E«»c««cO'* ^-yf-^ lc*tj£ L TB9Effl»«S 

Ett L fc ffi 365*- * E*#S £ , 
1 o gHBflkfts 4 *t S EMEMkff*?- £ , 

mTE^° * - J: o T»j£ S *tfc>"«* — >"r- 

KX^K *#«#*«TEiaiE*^oiHl4Et(kfPlci£: 

»i»-r 5 »p#j£ t * r * t -r z> m&mm 
20 ^E«^^^^r/«rEieies^^^Bf(c»f^$ 

my*— $frt>t£Z>'<2 — ^t*— ^^:EKUr*5#. PIE 

og^m Lis«atj«wE»fi!i ^ ^s *#fs ^ tv 
E«astL^iHite»f^5SSf-isi:r«ij»-t-s«t ptcLfc 

WE*lll*nfcIiIte»f^*l^^xt:tTii«»J«i^ 
Lfc r t ZftWck f SSfe. 
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t*- * *c j: 9 s ft s s§#ft * <t s sniffs**: 

**£ffl*W«fc. 10 
[§8*311 2] »*5*tt**ft^ftttjrr*fca&*>* 
KOMMB*Bfi»fP^©v^i-*L*>i:, laWE*fts§ft-c«£ 

tfcflsSftfci:*, ra*f^*tbfe«IIB»S»^tc#*L 

5 KLfcr **»«£i-S:/o^A*E»Ufc 
EttKft. 

E«:BT*5^fc'<* — * SrttttJ LTH*^JO«» 

©iW^-^SrflftLt, R»£Sftfc#*M©*R<0 

»fPSixsiac*fp^^^sigc»f^»«**ffl u 30 

tf ft ^<£> tr y ^£lWE8*fcH $ ftfc@te*ft5i««fciJC£: CT 

fro 

1 6 ] *#fS*Sr«F*MW^3g*S-fr*a»o 40 
ft^Srfg^LT, ii«Effi3t£ftfc>'<*-:^-*£«a 

mm<Ds<9 - v^- * {c J: «9 S ft -5 » <h l± 
* - yf- * L X HdE«*«S^M»0T f - * co ^ so 



E«j£Sftfc'<* - yf-^ tcatfS Lfcjf jfeT*— * (c J: 

* ft S ia(E*f^-?-<Oia(E»f^^« Ct»t6 J: 5 fd L 

7] »ft5«ttt-tft*ft»Si-*fc«>w« 
*o««*B«l»fP^OV^rft^fc, BMB»ffSftT58^ 
SftS**«#*M«^Sfei6^I5lte|fcfp^fcd«BWtc 
»ff4ftfcfc*, B»ff*ftfc««Mffl»^tc*|'j4;L 
^«ffiJdMi-5f»a*»E0«5tft^O»f^^ UTIS 

[$g^og3Mffl&i&91] 

[00 0 1] 

^SrE»UfeE»«EWcHi-s Q 
[0 0 0 2] 

i/rtzmn^tiv , f^iHiiGitffi{^cT^$ft5^^ 

K**W»^S**«»*«tttabftrv^-5. 
[0 0 0 3] 

OT^Ttf, »*Sft5^-h*Srti«*J«i"SJ:9^b 

3 (DJ) - K^^-yf-^/U^ftfpL 

fci:*oJ:5ft**©aefMs»6>ft/j:v^ 

H*fclHl^*-T?aEftS-frS«*^aslB^BBL-C 
tt, 4f©a«0«*"ClH«ESii:ft«r^- h»^«J9»fo 

[0004] v 

SftfctOT?, ^ittii, lHl«B»f^(7>lH]te»"fP^JC 

[0005] jcM^m^Mf&ir^tzmz^ mmtomin 

±<DWm±. EWE»f^*ft6ia(E«k^4: % WEIiltefifc 

-^x^^oig^ii^^fcorras^sftsiteWft-?- 
^ajs^-tor^^ft^bftT^ssitfR^ifflESittj 

*ftfcEte*fP««^JCi:rWJ»r**J»*ai:S:«x. 
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[ooo6] mm<D x o \cmj$ Ltz^m^m^^ 
<d k ati- s m&mrMfe cxmm £ ti 

tmhti, n.—fnv 2 '^ i/B y (DJ) (DWA 

So 

[0 0 0 7] *«Mc5ffi(7>«fiR±^*W»ri:, XV 

**E*Lfc'<*— >E«*«£, lttE'< 
^^iJ^m©:^«^-^^^-rsi?^^i:, mils 
^Lfc^tff^MLtaiM^tl^^^ii 20 

m l mmR x/mm^m^ ic r** £ n s x^m-^ t° 

[0 0 0 8] mrfscoct 5 KflWc L^*^0^(^ft!i^«^:Ji 
if co[Hi*5^^(c^i- s ©fsfi^i&t las i: r [pIb#{c^ij 

(Dmttmbth, ^-^tefj *?iss y*— (DJ) 

£ n s s£ if ft ^<d tr y ^ * ffiie[si«slftfft£& J oft crftij 

So 

[0 0 0 9] *»W^teO>«J*JiOWf»i % IhME 40 

s «t «:« * fc r <t So 
[ooio] ttlE*»sott<o«ritJi<D«M»^*3i^r 
a— ^3ft«iae*^*iaiigiftf^-t-ixtfv »££*is 
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[0 0 11] *^0^coitil^«^±o#f^li, gjfB 

[0 0 12] WE*38Woffi(0«fiKJiO«f»«c:«l:ixtf, 

mc&:bbbinx\,^z><DX\ ^zftzm^m-^tDmmc 

[0013] ttmvib4>mat±v>¥m&* mm 
m^mwm&iz&^^x, mzLZtizm^it-^omm*^ 

s *i s x^fs-g-eoaa^aEM <* *l s s k ng*£ <* 

^#^<t SrRitfcr <h(c^5o rixtcj:^, ^^:^tLS 
[0 0 14] ^fc, *«MOffi(0«fiK±CD»«tt, HIV 

tcj:<9j§^^tt^^— vf-^SrilH/^- VEtS# 
^Si^-^ fc^/t Lfc**«*Sr»* L-cfcH^-rav 

a^)^' ^ - >-t*- ^ ct »9 * tvs x^fs # <t fi»fe 
s -ttu-en** s fc «6 <ommmv>ttiKi 

(Dy<^-^-^ ^MJt^xmmm^mm^nm^-^ 

^ LfcJt^- ^ J: o Tfg^ S ti1zttM7*—*\zm 
[0015] mffEico J: 9 C« Lfc*^^^ft!ico«^± 
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-?<Dmmzt%7£Lte< xt>, mm ztitzs< 

$ tcm-i < m^m ^^m^^mmmc^ cxm 

[ooi6] *tz, *mm<Dfc<Dmj&±.<Dwm-t, *fc 

tcfccxi9L^%nfe^&t*m^tzzt^h% 0 
[ooi7] fftmox o^mf&^tt&m<Dm<Dmf&±. 

T^mm^mmmmmi^(Dmmcj^cx^^ix^ 0 
?Mzmm-rz>z\ktfx$x, ^(Dm^zmi-tz^t 

[0 0 18] £fc, ^B^^ij(om^75^t£^^)<!:. 

[0 0 19] 

mic£<9 7r.l,X\s^Z> 0 
[0 0 2 0] - COST- RHiftf1^?-» 1 1 , 

L-T 1 4S:«tTi^„ ltt, 

f«£ J: 0 **0>*£«:»^*-5 1 1 fc 



[0021] :;t\ wm^v>%$L*mmir ztitb<Ds< 

*^IWf?»i2l:fi, 0 2(c:^i"ct mtetftflH 1 
12a, 12b, Kjrj y*f 

12c, ^^-hAh^/^^yf 12dM^7V 
^f&fET-l 2 e7^£*VC^5 0 
10 [0 0 2 2] 0»IWl2a(l hr^f^^ 

(cd) fc»affwc«:a^n»cj:i9«i***u-c, »fe 

ff^l 2ali N ^^^^^3 (D J) 7)^ — ^^ 

- y /u * isHsj&tfs-t- * <d t m cm$t -ceiomis £ ti z j: 
20 «ij»-*-5«ffiS:*i"S 0 :^)^-yf-^n 2 

a(D±®tCJi, = W«*h^>l* (CD) **jtt*Rn£ 

* (CD) o3S#(cJ:oTJ: 0— *9i?^y*— 
(DJ) O^Mi*bt5J: SlcftoTV^o 
[0 0 2 3] ft**, C\<D? — ^/H 2 a <D\m& 

->-x-^/H 2 a -!f<OlHlte*f^ (IeIIbK 

yUl 2 a OlHl$S{C^J-jS LT9 0 g<£tSO-f ttyh 2 ffi^^/U 

[0 0 2 4] ^^=7>y^^^< y^X 2 btt, ^-yr- 
y/H 2 a(7)lHl$5^^$r^^^^^#-§-SCN00^3E 

t^-yf-y^ 1 2 a I t CJ; 9, 

:y^#-^SCN073*H«£*t'5 0 ZOXfvy^ 

40 2 aOPB#lHl(iE*fPS:(E-rfe«)^*^ (^Rl) ^ 

[0 0 2 5] ^^-Y^-f 12c(i, ^ — — y* 

jewsrst^-e, Pi^>r y^i 2 c $rff Lfct^fig-e^ 

— ^/n 2 a &\s\$KlrZ>i\k\£l: 9, 
-i-STNO^tiig^tL^o Htz, z\<DXy-^;l-*J y?- 
1 2 cOie»0»fpx<*/U±tCt>, ^-yr-7'/H 2 

so [0 0 2 6] h/^ byT'X'f 12d(t -t 
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0/<7y^S^l 2 e <7>»tfsffi|lJ*, j&ffi[E]8&l 6F*9 
I c K J t fc * 7 > > a * - * if Id J: 5 fil ffl $ ft 5 «£ 5 I - 

[0 0 2 7] 7t^>h*,7Sl3li, ^7yy^ 10 

[0 0 2 8] ro«^-sfe»Mu '<*2 0{Cg^£ 

ftfc*8KlElBS3 !2ltJ«3a*®K3 2S:ix.t^5 8 #M 

-=i-k, *—*>m^ *—*?m^ 20 

[0 0 2 9] 2»*lsl&3 2te, *KIsIK3 l^P>m** 30 
ftfcsSS^f-^tCfcfLT, /^^2 0&lfrLXmi@i£tbti® 

(DthgM&z 2©ttAi:it D/A^ifeS, T^:t\ J* 

9, ^'^f^3 3ttllWBa*<Oft^Snfc*««#S: 

[0 0 3 0] £fc, /<7 2 0l:H, -r^^pnyt^- 
^WS^Mt5ROM4 1, CPU4 2WRAM 
4 3^gi^tt^ a ROM4 n;it 

*»JWi-^fc*oig3~8 ^^5*^0^7 a, # 40 

Ti^-T yr- :7/ua5RttbftT^5 0 CPU4 2I1 mf 
IE7 p c 3 ^^i,$:^fTLr#MM^^tf 9o CPU 
4 2(£te*^4 4 b»«SftT*5 0* 4f* 

4 2i:ftgfSo RAM 4 3 fi^ SSIE^n ^7 ^^Hir 

[0 0 3 1 ] ^^7 5'f-#fWyf-7'/Ht Hi 5 
(C^VfJ;?^ 7^7^f#^SCNO (0~n) so 



^^7yf#tscNo^ roj -cfcfttf, ^ 

f 6 * * >f /Ut*— ^^^75/ fllflSf- ^ 
\££ VftfcZthZm 1 9 v^^r — 9 1 ~m- 1 
^ 7 3£te^2 =7 yfr — f rn 

-n-2 7 ^8907*—*) ^^-yr-^/H 

2 a ©iHrtK^JESlS-Cfffe-rsri: fc:Jb\ 
n, mte, iECOS^C-e^oT, n - 2 >m, m> 2 CDgf 

[0032] ^^7yf#fscNo^ r 1 j — r m — 

^ S C N O !C*iX-e*L»JCB LfcH 1 * ^ ^ 5, ^ 1 

7^^##SCNOt55 r m j ~ r n -2j oi^-fft^-e ( 

*:tlftj£*LtzfB2X? =7 ^^^—^m— n - 2 (^^^ 
yfR^f-^) ^^-yf-y/H 2 a<DHItetC/SlS 

[0 0 3 3] ^^77f#fSCNO^ r n -lj T-£> 

t^ry^^^-yr- //i/ 1 2 a <^lHte{-/£ Ct^ 

— y&&# — ^-y/H 2 a<D0$Sl;:/£CTtfM1-<5 

[0 0 3 4] ftrnxf-t^T — ^tt, i6(OTfJ:9 
{C % ^^^fy^STNO (1— k) iCtfJS^SttS 
k|I^t^tlt^5 0 kfi, k > 1 <£>IE<£>Mgre& 

-b<Dmm<DMmcM-fzmmx&z> 0 s<—b<n 
mma&^^xtes '<—bi, 2, 3, 4<D^y[am^m 

1}U-fZ>tti>\Zs<—b4, 3, 2, 1 <D X 0 KJM&«'> 
1, 2, 3, 4 60 J; 5(CJ(I»:«ADLT^— h 4, 2, 

[0035] 7^mm^^-^n, ^i^^7 
2x^7^ ?-y*—? (omm&mm-tz 

*t»jstu @ffs* ift/hassae) cnm&&\<Dm 
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[0 0 3 6] JBl^^^y^— HI 7 (C^T «fc 5 
fC. ^^7«yf#fSCNO ( 1 — m- 1 ) ^£9^ 

>-7*— * A&tf**' =7 y^'-if — lsT — * Bti^ttZ. 

tryf/iiia-Af'-^ii, yf- ^/H 2 aO 

^ 7 7 f - >f - ^ t>'^ ^ 7 y f ^ - > 
*Bte, ^ — ^-T 1 — 2 a (7>:fr[e] 9 &T>*;£[eJ <9 CD^g- 

fc«t, ^as #g 

U m%CX*i>£\,\ ^^s/^^-V^-^A 
t^*7 5>"?v<* — * Bit, — 

[0 0 3 7] »2^^7yf^tt, i8(OTfJ; 9 
fc, ^^75/fifSCNO (m~n- 2) 

^7*— evfVztfy a— ^^7^fiS 30 
^t*— PART***? y^^My*— *B&t>fcZ> 0 *V 

^fii^-*Xt4|i?*will¥B*) ^tg^-t-^o 
v^ffi&T—* ART**?? v^feJ&7*—#B\^ ? — 
I'T—^A' 12a <Dft\s} 9 &T>'£Ih] «9 0)#[§Ite;fr|SHaS 

US) <07h— r^^-iR^ff-^*:^^ v ? ^^fv7 p y >^ 

LfcK^x— ^-efc-5o It, ZiDl&mT — *. 40 

[0 0 3 8] WcfctflU 1 (ORfllCgS <t . /^20C 
fi, ^-Kr^f^^, 7 1/Jr^/^T^^^, CD-R 
OM, MO, DVD*if^ai5«36tt4 5»C*fUr^ 

■ 4 6 t>»U8*4x-Cl^S. **5, MHE*C*?V^-Ctt, RO 
M4 UclB«$ttrv^ (XJiRttWx-Cl^*) £t&0j! 

7*-*, S2^^77fr-^, ^^7^fft7t^ so 



V^-^u^t>*#^ffl<7)ffi^7 :f -^^^a5tB^®4 5 

^> r am4 3\zmm\.xte&mffimT£y^i,xmm-r 

[0 0 3 9] 2 0 Mfi, MIDI (Musical Instru 
ment Digital Interface) >fy^- :7;n — ^5 1 &CKi§ 

m-r v^-^m-* 2 2 fc*«*jh,-ci^a 0 midh 

If) ft^(0fll<7>M I D I 5 3 IC«»£*VC\ 

«»J5^M I D I tt^^rSff U XliR«CM I D I 
tf «Sr5SfS 1t#><D'f > 9 — 7 = Xfo <5 0 

[0 0 4 0] ilff ^ — — X 5 3tt, aft** h 
17 — ^ 5 4^r^LTi^^<^>t: 0 a — ^ 5 5iC^M$tb 
£t>OT\ fH]-^— y<n>-t 0 ^ — ^ 5 5 (C^t LTt' — ^ ~Bl 

w^yt^-^ 5 5^biifs>f — 7x- ;* 5 325. 
«fl^7 h!7-* 5 4^Lt, «TlB^cr^7 A, # 
A'T*— Sl^^77ff-^, I2^^7 

[0041] _biBo ct 3 \^m$L vtzm^M^m 
vy^^z^n-tZo si 9 r^m^ti^tb 

[0 0 4 2] i3£D/P A(7)HtT^T^^ y ^ 1 0 0 
iCTBHtebfc^ CPU4 2I1 ^7i/7 P 10 2{:t, 
^-yf-y/H 2 a C0[Hlte*-(6l, iHHEiSftSt^lHHEft 
^rtf^^o ^ — yf- //H 2 a iZtt 

laiiKasaviae^asw-ticsns. &*>\ EHEAiii, 

tti(H]2g 1 6(D(EliE^tfcS^fc^^T, ^-yf-//n'2 
a t Lt/TlTV^o 

[0 0 4 3] flfrie^xy^l 0 2<7)^Ii, C PU4 2 
^77^10 41IT, ^^77f^^^l2bX 

fi^^-r/u^^ ^i2c ^^^»f^sn/t:^5^**i] 

IE^^^^12b, 12c(7)^t)tJ6t, X?7*y 
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[0 0 4 4] ^fyy^x-J y^-l 2 b^ty»f^Sn 
££s ^fy7 P 10 4(O|IJfM(a(3 7 P D^7A^ 
0 6 {Cit#5o X7iy7l 0 6tC:fc^Tte, * 

#^-SCN0^7t^^y hk$Bl 3K**rJ-5. r 
^^7yf^yf 1 2bOt>Mfti^*, * 
-y.f^/H2a«:IilBt5i:, mU^yv^X 0 2 
^«tatC«t 9 ffWStbfc^ — 2 a <0lel<fc« io 
*i:EHE*rt«ciSi:T^^7s'^«#SCNOSr*3E-t' 

[0 04 5] I^^^7yfffSCNO(7)II(C^^ 
* — l^f 1 — ://H 2 a j5«**IbJ ^IsHES 
EHEAasjJBta 18 OS) -Toif/ni 

t5»^^7yf-#fSCNOSr r l j -To^n^it 

EllRft£Sj?r£ft (fl*J;tH 18 OK) 

S(C^^7 7fff SCNO^ r 1 j fo«/>^5 0 20 
£ blC, ^ — 7'/H 2 a COlaHEiSft^Dr, * 

? 9 y ^#-S§- S C N 0<Oif««*:2E3e:t-5 «fc 5 tt fc 
«tt> 0 0«;Lfl ^-yf-/;H 2 a C0[H]$5iiS^^f^ 
ffi*S|0> £ # \z.\£Wi : r—'7*^ 1 2 a (OSfSIsHtoftStw^ 

1 2 a OlH]|55£K^@f ^ffi^-h^ t # fcttWT 1 — TVl' 1 

2 afl>Bf;e®te«gfc:**7 ^ffSCNO^: f"i 
Oj -foit®-r5 «t ?(CLt ftio, rcD*^7 
<7f-f-§-SCNO^^I«Hgli, EI9K:fc5^-C, 
^^•#-^31^^52 0 2 £ IT/TLtl^o 30 

[0 0 4 6] yux>f 12 c^ty^^H^ 

^T7^10 4^Mlia^D^7A^f 

^l i otcit^6o ^f^n ofe&^Td 
0^l.7^jSlt, SSRSSftTV^**^/!'*-*!- 
STNO$r7t^^yh^^l 3(C^t6o rco^ 
^^f/Wyf 12c^»l^*, * — >tt 
— Zffrl 2 a ^[Hj^-r^^, mmxiryyi 0 2«1 
fciimilSiXfc* — — ^1 2 aCOS^K^lHl 

P^3EUfe^^>r/^*"*STNOS:H(rlBC0J:5^U 40 

[0 0 4 7] STNOWflCio^'C 
H Will * — >"r— Zffrl 2 a^^rf&KclHiteStt 
BHBfl**j?F£fi 1 8 0S) -fo^Di" 

SSl^^^f^tfSTNOS: r i j -foii^D^it^o 

lateA^gfffiA («x.fl 18 OS) Toitftrt- 5Sl£ 
;*^/U#-?*STNO£ r l j fo»'>S-fr5 0 

/u##STNO^*>«MI*raE)E1-5 J: 5^U"CtJ:v^ so 
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Win ^-yf-y/n 2 a COEtej^S^Sf^flteferlS 
tailor— ^/H 2 a <DffifcjBlfcfim£X*'(/i' 
f^-STNO^ ri j i*oitHL IrIx — 1 2 a CO© 

iHi«G«sic^^-r/u#^-sTNosr rioj -fotf^-r 

4 £ Lt^Lt^So 

[0 0 4 8] ft*5, m^XolzLXXfy y^&^-S 
CNOW^^^^t^STNO^I^tlfcilt # 

gxp^/i^*—** Mix? 7y3 Lj r—?&Xf$52x? 

[0 0 4 9] £fd N ^^75/^X^7^ 12bi5:^^ 
CPU4 2H ^v-yZfl 0 4<Dmi£%±WiZ.& 9 , :/n 

^7A^f^7 p i 1 4©^-yf-^/HH»/>-fv 
{-xtfe^o r co ^ — >- ^ — ://i^J ^ >- H HI4^ 
s*SBtc^£;h/0*5 «fc 5^. BUfS#^^ 1 2 b, 1 
2 c ^ty»lT/^«t^-yf-7';K 2 a<£> 

[0 0 5 0] BUlS^f^^l 0 8, 112, 1 1 4G0&L 
JSSL * y 1 1 6 KIT** — V/* byy^^-f y^ 
1 2 d^^^»f^Stt^:^5^S:W^-t-So h/ 
^ y^l 2 d^^Vgfef^^tt/.Cim^, ( 

7^1 1 6(CtrNOj ^^J^LT^cz^V M>&*Ty 

1 2 dtfjfVftflsSixfcttftf*, ^t-5/>^1 1 6{ci6tt 

[0051] r^>^^^>r/^— *<DW4Emtfz<nftw> 

ERftSixfc^^-f ^#»STN02fct5K*S*tTt^« 
-CBf*^-h"CliftKHlbWft*ixT, «KIbIK3 lie 
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3 1^*51 ^Ttt, 0iJx.l^ROM4 1 fcifWRtf-fcflfaWl 

<D&^^y ic-y-^y >^e*SftT^s**tt»«: 

[0 0 5 2] fe*5 % B9C^>m — Vt*— 

9 SrfStS ROM 4 lfttffrf**^^— -?1B« 
$B2 0 6 tLt/Tl, IWE1ttt2 0 6 36*6>fl£*^<^ — V 

— ^W£»2 0 8fc LT«U ANRIHI&3 1 leffi 

&JI2x-*£:lE1gL*:ROM4 1 *4f«rii**jK«[*^ 
— *B1ft»2 1 2 £L-C«LTV*£. 

m l < f4«*«v<- h - yf- * 5 

«ffi£*fl»»2 0 0 <b LT^LT^£ 0 

[0 0 5 3] — *\ m^^y^l 1 6, 1 1 8^1 20 
$L CT/<7 1 2 e 7^ 

b*&ft£thtiii*&fr&nfe-rz>o 1 2 e 

oj tW^tt, *7*<y?i 2 4l:tr^/D^7Aw 

Slff^T-rSo — *\ ^7^*^12e^7>f 
KSfN<S*L5£* ^7^1 2 0K*3tt5rYESj £ 
^J^txb^^o^^A^r^^^T'l 2 2 }Cxi*65 0 
^77/12 2tcioV>Tfi, y<y>^m^\ 2 

fmatcjsc-c ^7?- s 

1 Xte* 2 * * 7 y fT-^<oS±ffi t <7V< 7 IS* £ 30 
WfiE+5fcfc<z>2 2RyiJtf>#y J*?— *&$Lf&£tiX 

2»j«0>#y a-Af-^CS^l/^, i»!E2 3^iJO« 

te, ftllilfilBl 6|C«t5/<7^Mf 1 2 etoffifto 

I 2 e t Lt/f LtV^o 
[0 0 5 4] ^CO^^, '<9>'XWlfE*l 2 ed*l9 2fC 
T^^i^fctiff, mrl2 2^^J^)^ : g : ft^(W)D(c^J 
#P£ft6o /<7^»(^l 2 e^(U2(c:T c f 1 *{^H^ 40 

rat* y -Tic&it-rz t>co(cpie>-f, /vy^rjcssft 

[0 0 5 5] 7 vf-Xj 7f 12 b&0<*^ 

>f/Wyfl 2 cSrtyftff L4^ttffit*, *-Vir 50 
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<7)1f-3\ BijyiOJ; CPU 4 2*2, m4(D$ — l/"f 

^fy^nOCTW^^ ^fy/132, 13 
6, 1 4 0, 1 4 4, 1 4 8Ct^^77f-#^SCN 
O^JS^tl, ^f^yi 3 4, 1 3 8, 1 4 2, 1 4 
6, 15 0 Ct^^ ^77 f C NOM Cf:^- 

[0 0 5 6] £i\ ^^77f#^SCNOj5U^SC 
NO^m- 1 T^5i^CoV^Mf6o 

^T7/i32i:rrYESj twssnr, *T?zf 

134ICT, — — ^©Jf4*l3J«jl 

fT^tL^o ^T^^^l 3 4 tCioV>T{i, aMB^T-y^l 

0 2(0&3KJ:oTf|-3(Lfc* — yr- 2 a 

otituc^^7 7f#^scNotMi:t, mi 

[0 0 5 7] rcO^^, ^^r-//H2a<D0^ 
r6]tCj££T. ^^7yf#tSCNOIC«]; 
MU^77 7^7*— $ l-H-r ^ V >i*tL^<7?^ ^ 7 y 

A*6Km*ix-C, #^Ih]S&3 1 {cttJ^^tL^o fc*5, ft 

1 s/7^7*— ^wffl^tciav^tt. 7 :y7^#-s§- 
rf^yf-y/^i^nr, ^^7yf#^scN 

Mtll ^ — >"T — //H 2 a^^fip]|E$tL4x(fBj} 
ESS* U^7s/ t^t*— * t-jRi-s * f7V^ 

^ESte s ixjxrfdiiiBjB u^77 ^t*— * k jk-t 6 J* * 

[0 0 5 8] tfffli[HlS&3 1 tt % WI5»a$tLfc^^7 y 
ffl#fc»«Lr, »ftlHl8 3 2Rt;t?yK^f^3 

^ — 2 a <D\B\m&Wlt£tlZk s m 

mx? ? y^s<?-^<Dmttiisbw±Lx, #m\E}&3 

[0 0 5 9] IH9(Cjo^Tfi, — 

vy^-^ (Si^x-^) S:ESLfcROM4 lftif*^ 
^7:y^^->'T f -^l2tggP2 1 4 LT^U, PIS 
«S|5 2 1 4^^^77f/^-Vf-^^liiUtti 

At5«e*^^7y^^-yfft»2 1 etLXTfk 
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iri/^o #^2 1 oRutiBm^m&BT-fmmn 
2 1 2^hlt^, ftm^p-^-f^nttnm&t 
mcr-hZo M^2ooji. ^^7^^#-^s 

[0060] t/fta^^ 7 y^s<#— ^(om- 

£ (c J: 5 * *« fc:* > tf* y a. - A BB L X Wt , 

■smbus i * * 7 v*??—* tcm-rz t: 0 y a 

y A — acd^T*l— ;frx«:P5;*fd** — ^/n 2 a 

* — ://H 2 aCOlEltejiS^CT^^n 

J#y a — AfMa^—^fi, * — yf- ^/H 2 a (DIsHto 20 

ft£f- L*i3ft«o-C*:* < fc5**4r*-*-flHc 
[0 0 6 1 ] tfMsltt3 1 Ji, WI2^^7 y^<9 — > 

^#{f-^C0t: o ^^^^3E^J»^tLS 0 ft*J, Z<D^X* 

a*<o«***-eotry^-«(± i o oi?>- hait) «t o 

» h t° ^ tit *tmx*fo z>o 
[0062] tfy ~—j*®m\zte\,^x\^ mmm 40 

fc*y^— ^^.toiwwistta. ft*3, 09 

y * — A^— ^#J»ffl5 2 0 OKlElSSftT^S 

lt*lt*5 9, rn&©fcr-y^(W»atf*y a— a»j 

fflf*, »£P£[S2 0 0 2 1 0^(O«W««#l-K 

[0 0 6 3] ^^7yf#fSCNO^m^SC 
NO^ n - 2 T*fcS»^i:ov>t»Wt5o w<0»§\ 
^f^^l 3 6|CtfYESj £*J£<*;ft/C, so 
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1 3 8MX\ I2 7^7 7f7^ (^^;y^&ff^ 

rtt, we^y^i 0 2©«3fc«fcoTtt«ui*— 

y^l 0 8 0&3SKJ;oTR^L/S:*^7:y^#-§-S c 

[0 0 6 4] -(Om^. ^-Vr-y/H 2a(D[H]g^ 

^-^A, B*rKtHi-fc«>©BtfflUJS*36*#8l[iaiS3 
n:M$ti5 0 ftfc\ I2^^7yff-^^C 

/H 2 a ^&|Hlte ^ *Uxf* mrlS^ 2.^?=7y ^"r— 9 \c 

m-tz>x?7 y ^mt^r— ? b Comtek zm^-tz 
«**«*aiiEiHi*3 iic:«j&sn* (Bi8#ffl) 0 

[0 0 6 5] »8Rf5]K3 ltt, ^FfS^^ff ^-{C U/c^o 
TROM4 ift^^EtttSttTl^^^^y^JSt^T 5 — 
>?^iraiLr, ^IhISS3 2Mt!>y K^rA3 3 
2r^LT#:#i-5o ftib\ ^-yf-y;H2a(7)[E]g 

*B^t>»Jt**t, fSM3 1li^^7^Wr- 
^co^ttJL^^lh-r^o rtL(^J: <9 , ? — l/^ — y;U 1 
2 a<Z>lH]!itefa££-C. l^[eIte*lRj^^^SftS^^7 

[0 0 6 6] ft^b\ Bl9tci3V^*i, X * 7 y 
— ^^:IS<tLfcROM4 1 tax**? =7 y^m&y*—* 

mm$$2 i 8 t ir^u *??y ?-$im7*- 9 i±^m> < 

SP2 1 O^J; fJiffSERfflStbSfcOi: LT/TtT^6o 
[0 0 6 7] HfrlE^^^s/^-K^— ^OS^^ 

«t***«*ofcry^-at^3iKy ^-a^bilt«. Mte 

m 2 ^ ^ 7 y J- It- 9 Km-tZ tf y y * - A-^- 

— j*(D\,^i*ti—#xteu%Jjtf?'->' J r—y;i' l 2 acoiH] 
t IsXK'y'T'RTf/Xtetf}) =L—A.&mffl-f%titb<D\z° 

©^3 lf^«K&**L6. «X.tf, X^7^^<^ — ^ 

-rftiClS^^n, |pJHIIK**^i36< ftS^Lfc^o-C* 
SSr- *fi, , ^-yr-^/H 2 a co[nUc3$g^S 
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[0 0 6 8] WM(H|^3 Hi, «HE^^9y*-«*7*- 
[0 0 6 9] Sfc, * — iHWJ»t-*5V^-C{4, gfrlESS 

mmms $ thtc # y 3. - am^— * k x r> mm £ n 
[0070] Sctc, ^^7yf#fscNO^ roj -e 

tCTTYESj ir^J^KT, ^T7^14 2(CT, 

7 y^v*—? U^yfWf-^) OSttl 
^12*9 y^l 0 2WIiaotIfIU:^-yr'- 
1 2 o^stc J:oTl3:^L7^^^^/^#-^-s TNOtcj: 3 o 

[0 0 7 1 ] ;*^/u#-§-STNOlCj; «9 ^ 

^^7yf#tSCNOi:»j£t5t>Wt?fcSo *^9 40 

y^-aattfif'— r 1 j ~ r m -ij *n^F*ia»S: 

r, ^->f-//n 2 a^@^wi:t, ;*^9 
y^mmmm^-^^ x vmfeztizm 1**9 

y v ^mm^fe'r— 9 a* r m j - r n — 2 j 

©^fft^t*Ltlr*tf, 3 8 

^^ICLt, ^-yf-//n 2 aOiute^rfii^JCi: 
t, 9 ^flifiSf-^cj; vtsmztizx* 9 
y ^USMv"— 9 *p(D\t*-rinfro>x V 7 y 98tff^??££ so 
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*^9 y*-asiitS9 f — ^fi*jafsi5 2 o orient s*lt 

l^^7 5/ ^■StJBOffi^WJiBlffl 2 0 0 d «fc 9 fTfrtb 
£ D 

[0 0 7 2] MK**9y^'<* — 

* ^ 9 y 98^9*- * lc J: 5 tr y 9& 

ZfitfV a-ACHLTt), mUB'^^y^l 3 4, 138 
IsjfiSK* ^ — yr- yyui 2 a ©iBteiBftfcft; 

[0 0 7 3] 7^yf#tSCNO^ f" n - 

1J T*&5^lCo^Ttfc^1-5 0 

144{CTrYESj tnfeZInX, ^"ry^l 4 6C 

[0 0 7 4] JUfrffjICte, S(ff5lHlte3t^(CiSDT9>'7K 
Wf-^S:MLT, 9->'aK«HiP9 f — *(-<fc t>i£;££ 
*a£9:x;tf (IffiLl^-h) T^^^^STNOC 

9^* (mm^-?) *KaL-C*KBIB3 1 irttft-f 
5 0 «lx.tf, 9^zK*J«9 f — ^li, ^-yr-//H2 

[00 7 5] ^t, ^ — >7- y/H 2 a ^BHEiSftfC 

fSctfy^pf^^Lt, ratry9-»]»9*— 

^«:*MlsIK3 Uca3^-r-5o tM3llt ttrfSW 

zmmxTyzfi 3 4<o#^^ra«^wjii9i--5o 

tf, tf^fSfflf^ ^fi, ^>7-^H 2 a finite 

l£trlHM2 0 0^&fKt|l2 l 0-.co»JWff*tcJ:f? 
[0 0 7 6] rtUdcfcr). ^ — >-9— ^/H 2 a£)[HlgG 

mizm^<D\?y^z&&[z^x+z% Q &tz. *nmm 
\i\ *.ti. ^vm***/^—* (i6) 
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f-^H 2 aOE(EiSflE^Jc5i:T*3EiW«lSnSf(iJfl9 

It^ofcW^^r^- yf- y/H 2 a<Z>|sItei£K 

[0 0 7 7] ^^7s/f##SCNO^ T n j X 

tCTTYESj ^Jf^ll-C, ^r^/15 0l:T, flft 
IS^x^/^l 0 2 <7)^3S^ J: oTI+Sl Lfc* — V7— :/ 

- h»*r*f MM"*'*- h S «tBS:l?mi-5o 
[0 0 7 8] AffW^tt, $ — ^=r—-?>V 12a 3ft* — * 

- * Id X o tltt S *l 5 XflSfd L fc 355 o T^f Sttffltt 
{ciiAD^iirSo * — ^/H 2 a asftfcfrfRHc 

®te$n«Jt-cv^^#, mcfpfl(iHiB3 i n 

x — ^l-cto -c»3£ * *l 3 L fc ^ o T Bf JWIB ft 

[0 0 7 9] 0U*:fcf. * — ^ 1 2 a St*[hI*5S 
■itgS«tr^S<b#^— h 1 , 2, 3, 4<Dm£&&<* 

2 a £feIsI*BSi*«ttT^5£#'<-- h 4, 3, 2, 1 

tiaes-wfctt-c^si: sme£h«^'*- m, 2, 
^-h4, 2, 3, 1 <Dmw¥m'<?—^—* 

[0 0 8 0] **3, wOf*^'?^ — ^-^OJSRftiJW 
14, Mittf'*— h 1 hi, 2 tf> J: 9 Kftffcftft 

ft h»C*S*-C, raEttLTtS^fc'*-- Md*t 
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[0 0 8 1] WiRlH]K3 ljWE«M£ftrt:#*'<*- 

5o rftjcj;(9, * — 7>l 2 a £*X(2£U:[hI 

fls*^^--^— ^<z>li«3ftS»Hip-C#S 0 tt*5, 113 9 K 
*5^Ttt, "r^^ — vBceOitMWJB «:»]»» 2 0 0^ 
— 2 0 8^<DWJWfflr-»^Jt 

10 [0 0 8 2] ±Efc*3^T«t, 1 

{f-§-f4^££ft>5 0 
[0 0 8 3] ±E»ft»IBlC:i8^TW:, 

A, B^: lir-y V1rZ>b t fete (0 7) , ^2^^^^ 

20 -t? 5/ h It (IU8) . ^-yr-^/H 2aO@ig*fnl 

jc/scr. ^^7^f#fscN03<:i^^7'7fll 

i->5J; 9 KLfco L^L. StE»1^^7yff-^X 
Iil2^^ 7 y^-^^ftx:, 

30 5/ ^SSJi^- ^ J: "9 »S $ S ^ ^ 7 y ^-7*— ^ 

^fcMT—*&j$t£1rZ£o\zl,XhJ:\<\ 
[0 0 8 4] _bfsilj&s^fc*5^r, #mi^^ 

7 v=f-^r~-5 (El 7) ^«2^^7 7ff-^ (H 

8) fltrE*^— ^^f^fe/-ctvf^wy 
v ~—j±mfflT-?&mm&V)Mum&&i9:j£^x& 

40 ^ — yf- 2 aOIflieiffClSSLTfcVf . 

fMSlf*— *&tf#y AW* 1 ?*— ^«>««r«JE#«MM 

[0 0 8 5] *fc, ±IEHfifI(Ciol/>t, 
^/u^-^ (EI 6) rtfeb, MrE*-?*— *«^^«>£*t) 
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V\ 10 
[0 0 8 6] ±EjHfi*fl|0>'<-- h 5 ttlffi 

(^^77f#^scNO^ r n j <nt£lzmft£tiZ 

2 a ©laeikff^^BfsewiB*?* i-^t—^ 1 

tCLfc 0 Lj&*U" cn(Cftx.T, ^ — >T—y f ^ 1 2 a 

zmzmT—y/is i 2 a oisitefriSHcis hsco 

[0 0 8 7] ±|EHJ£^li^^^"C, ^->7- 20 

;//H 2 a (OlHHBSM^fc: J: 9 n 5 ^t* 

S^-hr-^ (0 6) rtJc^l5ttStLTV>S«JJHtt 
[0 0 8 8] ±E*lft*«fC*5V^-Ctt, &mx* 

yf/uy*—* we) y Su^7yfr-^ (17) & 
(J { *2^^7yf7^ (13 8) ^WROM4 30 

[0 0 8 9] ±E*fc*«fc*3^Tf±, Xfyy 

f^^yf 1 2 b^U^^/i^x^ 12c ir^l^^p 
tC«t 9 * — Vx— ^/H 2 a 7 y^-gf^rS C 

NOM^ * S T N O (D^WSm^ tl?tl&. J 40 

STS J: Sleuth i©«Sti(g©lStt*i5W 

[0 0 9 0] ±EJ«S*«^*5v^rtt, ^-^t 1 
— (EHEMfcfP-T-) 1 2 a <^[nj$5^^ UTfs]^ — ~7* J\s 

i 2 a^»-t-*EHK«kf^ «§H5«fP*ipi, wmmmM. 



[0 0 9 1 ] £fc* ±E*««il:*5^tli, YSKEIft 
3 i ttttflM ^ y j: 9 ct 5 

r ^ o ^> ^ a. ^^M<o ¥<n J: 5 

7^^TMLTt)ctV^\ P*jlSlHlK3 1 *y^^ 
/Ht»*ailsIK (DSP) RXfi^<< ? *y**y*7J*&m 

[0092] $^fc N ±mmmmmAc^^x^ 

6 0 £fc, ^'*/H»^»l 2, ffJB(Hl8S3 l/«c^# 

mx$z 0 

im 1 ] *&m<D-mMMmi£&zttm&<D±#& 

im 2 ] 0 1 ^/<*/Hft^»<©— «^b*bh-c«) 

[0 3 ] 0 KOCPUCtHtTSixS^o ^7^07 

[04] i3o^-yr- zf/^um^— ^ ><r>wm 7 

[0 5 ] 0 lCOROMJcRttibtLfc^^^ s/^#-^.T 

[0 6 ] 0 1 ^ROM«cE«*ixr^s#fS^^^/u 
f-^co7t-^^ Ma-e*So 

[0 7] 0 l<7)ROMfCfEtt£tLT^6Sgl =7 y 
[0 8] il©ROMCEfgStl-C^5»2^^7y 
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n-a$Mm 12a- 

h-/^*>f 12e-/<7^»^ 13- 



1— ROM, 42-CPU, 4 3- RAM, 4 
E«3£R, 5 l-MIDWy^-7x^, 5 2— ii 
ff^V^-^^ — 2 0 0-«m», 2 0 2-^^7 
vJ-m^mVm, 2 0 4-**>f/U#-§-jS«ffi* 20 6 
— *Ett», 2 0 8 
2 10-fSS> 2 1 2-a**jK«»f ? — 
«W, 2 1 4-*^9 *E««, 2 1 

e-^^yf^-yBt^' 2 18 -^^7 ^ ; 



(tut*) 



^1 



12 



15 



< 



43 



RAM 



[0 1 J 



KM 



7 s -f 77U>f 



31 



assess - a&siaiis 



[H6] 



^2 



32 



^2 



33 



41 



ROM 



42 



CPU 



44 



£1 



46 



SB 



E 5 



> 



MI 
1/ 

i 


D I 







-52 





Utt'f- Kf^-^ 












/T- h 2<£#l*^*->f r -* 











54 





^53 


^-55 


MIDI 




*- 















[H8] 



X*^'* 7VfcH57=-* A 



[B2] 



c5 0 0 



12e 



[B7] 



[H5] 





mm 


0 


Sift 


1 


JM* 1 


2 








m 


«2**5yW-* 1 


m + 1 


m2x<7^y^7 r -^2 






n- 1 


e**;5H/7*>*K 


n 
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100 



•102 



< 



4" 104 



> 




^pYES 




'J -A 


^122 












[19] 



X*-7*y^&Jf5 


,-218 
















-—214 


x~216 























^206 












> 
















T 




1 







5 



y?- 



JT 



X?5«y^;W 



-12d 



-12b 



-212 



-210 



MP8P 



202- 



a** -y^ 



-12c 



r 



-200 
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